It is not easy to find the n-Hosoya polynomial of the compound graphs constructed in the form G1⊠G2 for any two disjoint connected graphs 1 G and 2 G .Therefore, in this paper, we obtain n-Hosoya polynomial of G1⊠G2 when 1 G is a complete graph and 2 G is a special graph such as a complete graph, a bipartite complete, a wheel, or a cycle. The n-Wiener index of each such composite graph is also obtained in this paper.
Introduction:
We follow the terminology of [5, 6, 7, 8] .Let v be a vertex of a connected graph G, and S be an (n-1) subset of V(G) , 2 n  , then the n-distance ) S , v ( d n is defined [3] , n  is the n-diameter of G , and ) k , G ( C n is the number of order pairs
One can easily show that
The n-Hosoya polynomial of a vertex v in G , denoted by )
is the number of (n-1)-subsets of vertices S such that k ) S , v ( d n = . It is clear that for each k , 
. Also, we notice that ) k ,
.
…(1.10)
In [2] , H. G. Ahmed gave the following result :
Lemma: Let v be any vertex of a connected graph G. If there are r vertices of distance 1 k  from v , and there are s vertices of distance more than k from v , then . It is clear that p(G1⊠G2)=p( 1 G )+p( 2 G ) and q(G1⊠G2)=q( 1 G )+q( 2 G )+4. In this paper , we obtain n-Hosoya polynomials , n-Wiener indices , Hosoya polynomials and Wiener indices of the composite of some special graphs .
The Composite Graph
Let  K and  K be complete graphs of orders  , 2   and  , 2   respectively .The composite graph  K ⊠  K is depicted in Fig. 2.1 . We assume, without loss of generality that    .
To simplify the notation, we denote  K ⊠  K by G .From , Fig.2 .1, we find that
Hence,
From (2.1) , (2.2) , and (2.3) we have the next proposition:
, are given in (2.1), (2.2) , and (2.3).
And
From Proposition 2.1 and (1.10) , we get the next corollary.
Corollary 2.2: The Hosoya polynomial of the graph G of order
And Wiener index of G is
The Composite Graph
K be a complete bipartite
K is depicted in Fig. 3 .1.
, and the diameter is 3 for 3   and 2 ,    . We denote  K ⊠  , K by G . The n-diameter of G is given by
In the next proposition , we obtain the n-Hosoya polynomial of G :
where,
Proof: From (1.5) , we get (3.1.1) , and from Fig. 3 .1 , we have
This completes the proof.
Corollary 3.2: :
From Proposition 3.1 and (1.10) , we get the next corollary.
Corollary 3.3:
, we have :
And, Wiener index of G is
 +  +   + −   + −   + −   =  ) ( 3 ) 3 ( ) 3 ( ) 5 ( 2 1 ) G ( W .
The Composite Graph
be complete and wheel graphs respectively ,
, and diameter 4 , for 6   and 3   .
we notice that :
In the next proposition , we obtain the n-Hosoya polynomial of G   :
For k=3 , there are three vertices namely ,
, and there are 5 −  vertices of distance more than 3 from i u . Hence, by (1.11)
But, there are two vertices namely 1 u and 2 u of distance 3 from i v ,
, and there are 2 −  vertices of distance more than 3 from i v . Hence, by (1.11)
Finally , there are 5 −  vertices namely ,
, and there is no vertex of distance more than 3 from i u , and there are
, and there is no vertex of distance more than 3 from i v . Hence,
and,
, and there is no vertex of distance more than 4 from i u , then
, and there is no vertex of distance more than 4 from i v , then
Hence, from (4.1.5) and (4.
, we have  K ⊠ 4 K which is given in Proposition 2.1. Fig.5.1 .
Corollary 4.2: For
The n-diameter of G    is determined in the following proposition:
Proof : Let S be an (n-1) -subset of V( G    ), and let w be a vertex of V( G    ) , such that = ) S , w ( d n diamn G    . Since the n-diameter is the maximum of the n-distances )
, then w must be a vertex of  C that is furthest from . Therefore : [1] , then
... To find the coefficients of the n-Hosoya polynomial of the composite graph G    , we denote V(  K ) by U, and V(  C ) by V , and notice, for
. In the next lemmas , we obtain the coefficients of the n-Hosoya polynomial of G    .
Lemma 5.2:
, and 2 2 We note that (5.2.1) is not satisfied for n = 2 , therefore we can obtain Fig. 5.1 , in the next remark:
Remark I:
Remark II: 
Lemma 5.3: For
, ( by symmetry ), then we have
Case 3: There are two vertices , namely
, and there are 5 p − vertices of distance more than 2 from i v . Thus, by (1.11)
... From Lemma 5.3 , we note that (5.3.1) is satisfied when n = 2 , that is )
. …(5.3.5)
Lemma 5.4: For
, and for 1 2 
Since,
( by symmetry ), for
Case II: There are  vertices , namely 
Then,
..(5.4.5) From (5.4.2) -(5.4.5) we get (5.4.1) .
Also , from Lemma 5.4 , we note that (5.4.1) is satisfied when n = 2, that is
Moreover, one may easily check that
Therefore, from (5.5.1) and (5.5.2) we get 4 3 , of distance
, and there is no vertex of distance more than
And, there are two vertices , namely 1 u and 2 u , of distance 2 
Hence, from (6.5.5) ,(6.5.6) , we get :
This completes the proof .
From Lemma 5.5 , we get
Lemma 5.6: 4 3 , of distance m+1 from vertex m v , and there is no vertex of distance more than m+1 from m v . Then,
From Lemma 5.6 , we note that (5.6.1) is satisfied when 2 n = , that is
Theorem 5.7:
we have
, ( , and, .
